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Claims ; 

1. A method of transferring energy from a power 
source into aia output node, said method comprising: 

separately charging each of a plurality of energy 
5 storage elements^ f rom the power source; 

after the ^olurality of energy storage elements are 
charged, discharging a selected one of said plurality of 
energy storage elements through an inductive element into 
the output node; and \ 
10 as the selected ^nergy storage element is being 

discharged through the inc^ctive element, when its 
voltage reaches a preselected value, discharging another 
one of said plurality of ener^ storage elements through 
the inductive element into the>output node. 

15 2. The method of claim 1 wherein during the 

charging step each of the pluralitAof the energy storage 
elements is charged to a correspondii^ voltage, and 
wherein the method further comprises selecting as the 
selected energy storage element the one of said plurality 

2 0 of energy storage elements with the largest voltage* 

3. The method of claim 1 whereiri^the output node 
is at an output voltage and wherein the voltage of the 
selected energy storage element is at least two times the 
output voltage. 

25 4. The method of claim 1 wherein a complete cycle 

of operation includes the above described charging steps 
followed by the above-described discharging steps, and 
wherein said method further comprises causing ^ complete 
cycle of operation to occur multiple times per second. 

30 5. The method of claim 1 further compri^sing after 

the plurality of energy storage elements are charded and 
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befdre discharging a selected one of said plurality of 
ener^ storage elements, inverting the polarity of charge 
storedXin at least some of said plurality of energy 
storage^elements . 

5 6.\a method of transferring energy from a power 

source into^^an output node, said method comprising: 

from the power source, charging a first energy 
storage element to a first voltage; 

from the\ power source, charging a second energy 
10 storage element a second voltage; 

after the 5fxrst and second energy storage elements 
are charged, discharging a first selected one of said 
first and second ener^ storage elements through an 
inductive element intci. the output node and 
15 as the first selected energy storage element is 

being discharged throughX-^the inductive element, when its 
reaches a preselected value, discharging a second 
selected one of said first and second energy storage 
elements through the inductiye element into the output 
2 0 node . 



7. The method of claim 6\ wherein the first 
voltage is larger than the second yoltage and wherein the 
first selected one of said first and second energy 
storage elements is the first energy\storage element and 
25 the second selected one of said firsthand second energy 
storage elements is the second energy storage element. 



8. The method of claim 6 wherein tatie output node 
is at an output voltage and wherein at leas;|^ one of said 
first and second voltages is greater than two times the 

30 output voltage. 

9. The method of claim 6 wherein a complete cycle 
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Of Operation includes the steps of first charging and 
then discharging the first and second energy storage and 
w^ereii^said method further comprises causing a complete 
cycle ofV>peration to occur multiple times per second. 

5 10. \ The method of claim 6 wherein the power 

source is a multiphase line including a first line and a 
second line and wherein the step of charging the first 
energy storage \element is performed from the first line 
and wherein the^step of charging the second energy 
10 storage element is performed from the second line. 



20 



30 



11. A sequential discharge circuit for 
transferring energy Vrom a power source into an output 
node, said circuit comprising: 

a plurality of\energy storage elements connected 
15 to receive energy from ^the power soxirce; 

a shared induct iVe element connected between the 
plurality of energy storaige elements and the output node; 

a plurality of unidirectional switches, each of 
which when turned on discharges a corresponding different 
one of said plurality of storage elements through said 
shared inductive element intc^x the output node, each of 
said unidirectional switches leaving a control terminal 
through which it is txirned on; 1find 

a control unit connected'^to the control terminals 
25 of the plurality of unidirectionajl switches and 
controlling the operation of the plurality of 



\ 

unidirectional swxtches ^ 



X 



12. The sequential discharge'^ircuit of claim 11 
wherein said plxirality of energy storage elements 
includes a first energy storage element^and a second 
energy storage element, wherein the plur^ity of 
unidirectional switches includes a first miidirectional 
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switct^^onnected to the first energy storage element and 
a second Unidirectional switch connected to the second 
energy storage element, and wherein the control unit is 
programmed to perform the steps of: 
5 charging the first energy storage element from the 

power source ; \ 

charging, a second energy storage element from the 
power soiirce; ^.^ 

after the if irst and second energy storage elements 
10 are charged, discharging a selected one of the first and 
second the energy storage elements through the shared 
inductive element into the output node; and 

as the selected energy storage element is being 
discharged through the inductive element, when its 
15 voltage reaches a preselected value, discharging the 
other one of said first and second energy storage 
elements through the inductive element into the output 
node • \ 

13. The sequential discharge circuit of claim 11 
20 further comprising monitoring the voltage across the 

selected energy storage element to detect when the 
voltage of the selected energy storage element reaches 
said preselected value. 

14. The sequential discharge circuit of claim 11 
25 wherein the inductive element comprises an inductor. 

15. A sequential discharge circuit for 
transferring energy from a power source into an output 
node, said circuit comprising: \ 

a transformer with a primary and a secondary; 
30 a plurality of energy storage elements connected 

to receive energy from the power source; \ 

a plurality of unidirectional switches)^ each of 
which when turned on discharges a correspondingydif f erent 
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one of skid plurality of storage elements through the 
primary said transformer, each of said unidirectional 
switches hkving a control terminal through which it is 
turned on; and 

5 a control unit connected to the control terminals 

of the plurality of unidirectional switches and 
controlling the operation of the plurality of 
xinidirectional V^itches. 

\ 

16. The sequential discharge circuit of claim 15 
10 further comprising^ a shared inductive element connected 
between the secondary and the output node. 



17. The sequential discharge circuit of claim 15 
further comprising a shared inductive element connected 
between the primary and>^said plurality of unidirectional 
switches . 

18. A power con\Persion system for extracting 
energy from a power source^ and delivering it to an output 
node, said system comprising: 

a transformer having^, a primary winding and a 

20 secondary winding; \ 

a unidirectional switching device coupled between 
the power source and the primary winding of the 
transformer; V 

a plurality of capacitors connected in series; 
25 a charging circuit connected to said plurality of 

capacitors, said charging circuit\charging the plurality 
of capacitors from the secondary winding of the 
transformer to a predetermined voltage; 

a polarity inverting circuit ^inverting the 
30 polarity of the charge stored in selected capacitors of 
said plurality of capacitors, said polarity inverting 
circuit including a plurality of inductor circuits, each 
of which can be switchably coupled to a Corresponding 
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different one of the selected capacitors to form a 
resonant \circuit which aids in inverting the polarity of 
a stored ckarge in that capacitor; and 

a drfecharging circuit extracting power from the 
5 plurality of Ncapacitors at a transformed voltage. 

19. The power conversion system of claim 18 
wherein said trMsformer is a step-up transformer. 

20. The p^er conversion system of claim 18 
wherein said transformer is an isolation transformer. 

\ 

10 21. A power conversion system for extracting 



energy from a power source and delivering it at a 
transformed voltage to^|ln output node, said system 
comprising: 



a transformer having a primary winding and a 
15 secondary winding, said secondary coupled to the output 



node; 

a plurality of capacitors connected in series; 
a charging circuit c^nected to said plurality of 
capacitors, said charging circuit charging the plurality 
20 of capacitors from the power source to a predetermined 
voltage; \ 

a polarity inverting circuit inverting the 
polarity of the charge stored inVelected capacitors of 
said plurality of capacitors, saidypolarity inverting 
25 circuit including a plurality of inductor circuits, each 

of which can be switchably coupled to a corresponding 

\ 

different one of the selected capacitors to form a 
resonant circuit which aids in invertimg the polarity of 
a stored charge in that capacitor; and\ 
30 a discharging circuit extracting^ power from the 

plxirality of capacitors and delivering i^ to the primary 
of the transformer. 
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^ 22. The power conversion system of claim 21 

fxiMher comprising a unidirectional device coupling the 
secoi;idary winding to the output node. 

.23. The power conversion system of claim 21 
wherein Vaid transformer is a step-down transf oirmer . 

\ 




24. \ The power conversion system of claim 21 
wherein sai^ transformer is an isolation transformer. 

A system for controlling VAR of a multiphase 
id, ^aicl system comprising: 
10 a plurality of charge storage elements; 

a plixrality of charge transfer circuits each 
connected to ay corresponding phase of the multiphase grid 
and to a corresponding one of the plurality of charge 
storage elements X and 
15 a charge redistrih-ition circuit connected to the 

plurality of chargeNstorage elements, wherein during 
operation the charge ^redistribution circuit redistributes 
charge among the pluraMty of charge storage devices. 

26. The system of ^claim 25 further comprising a 
20 controller which operates tn© plurality of charge 

transfer circuits and the chaMe redistribution circuit, 
wherein during operation the controller causes the 
plurality of charge transfer circuits to transfer charge 
to the plurality of charge storageVelements, causes the 
25 charge redistribution circuit to redistribute the charge 
that was transferred to the plxiralityVcharge storage 
elements, and causes the charge transf^^r circuit to 
transfer the redistributed charge to thes^grid. 



30 



27. A power flow control system fpr connecting to 
a multiphase grid, said system comprising: v\ 
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plurality of charge storage elements; 
a\pliirality of charge transfer circuits each 
connected Vo a corresponding phase of the multiphase grid 
and to a coVresponding one of the plurality of charge 
5 storage elemejits; 

a chairbe redistribution circuit connected to the 
plurality of charge storage elements, wherein during 
operation the charge redistribution circuit redistributes 
charge among the\plurality of charge storage devices; and 
10 a controller operates the plurality of charge 

transfer circuits and the charge redistribution circuit, 
wherein said controller controls the power flow into the 
system by establishing non-zero initial conditions on the 
plurality of charge storage elements prior to a charge 
15 transfer cycle during ^which charge is exchanged between 
the grid and the charge storage elements. 



28. A derectif ication system for generating from 

a power source a multiphase AC output onto a grid, said 

\ 

system comprising: 
20 a plurality of charge storage elements; 

a first charge transfer circuit which charges the 
plurality of charge storage Elements from the power 



soiirce ; 

a second charge transfer circuit which transfers 
25 charge between the pliirality of \ storage elements and the 
multiphase grid; and \ 

a controller which operates the first and second 
charge transfer circuits, wherein \the controller causes 
the second transfer circuit to discharge the plurality of 
30 charge storage elements onto the order of 

increasing voltage, starting with the charge storage 
element with the lowest voltage and ending with the 
charge storage element with the highest voltage. 
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19. In a system including a plxirality of charge 
storage elements that are coupled to a power source 
through a dircuit which includes an inductor, a method of 
generating a\multiphase AC output onto a grid, said 
5 method comprising the steps of: 

sequentially transferring charge between the power 
source and each of the plurality of charge storage 
elements so that each of said charge storage elements is 
characterized by a yoltage corresponding to the charge 
10 stored therein; 

transferring charge between each of said plurality 
of charge storage elements and a corresponding one of 
said phases on said grid\ wherein the step of 
sequentially transf erring \charge is performed in order of 
15 increasing voltage on the charge storage elements, 

30. In a system whichy includes a plurality of 
charge storage elements, a metriod of controlling power 
flow between a multiphase grid and said system^ said 
method comprising the steps of: \ 

20 establishing non-zero initial conditions on the 

plurality of charge storage elements; and 

after establishing non-zero initial conditions on 
the plurality of charge storage elements, transferring 
charge between the multiphase grid and\ the plxirality of 

25 charge storage elements, 



1 
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